Light-induced changes in pineal gland N-acetyltransferase activity: developmental aspects.
In adult rats, light acting via a retino-pineal gland neural pathway influences pineal gland biochemistry in two ways: (1) it entrains endogenous circadian rhythms in melatonin biosynthesis to the environmental photoperiod and (2) exposure to even very brief periods of light during the nighttime rapidly suppresses the high levels of nocturnal melatonin production. The present studies were undertaken to determine precisely when photic stimulation first influences the enzymic activity of N-acetyltransferase (NAT), the pineal gland enzyme which rate-limits the overall biosynthesis of the hormone melatonin, and to examine some of the cellular mechanisms which might mediate light-induced effects in neonatal animals. Rats of different ages were either killed during the light phase or were exposed to darkness or light for 1 min during the dark phase of the lighting cycle, returned to their litters in darkness for 30 min and then killed. Pineal gland NAT activity in animals nocturnally exposed to 1 min of light was suppressed in animals 6 days of age or older. Nocturnal light exposure did not suppress enzyme activity in 3- to 5-day-old rats, even though these animals displayed clear light:dark differences in pineal gland NAT activity. Nocturnal light exposure also did not suppress nighttime levels of NAT activity in 7-day-old animals who had been bilaterally enucleated, suggesting that this effect is retinally mediated. Pretreatment of 7-day-old animals with the beta-noradrenoceptor agonist drug, isoproterenol, prevented the nocturnal light-induced suppression of NAT activity.(ABSTRACT TRUNCATED AT 250 WORDS)